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Service, 300 South Ferry Street, Ter-

minal Istand, California, 90731, and
Reginal Director, Northwest Reglon,
ational Marine PFisheries Service,
00 Westlake Avenue North, Seaitle,
ashingten, 88109,

Dated: February 14, 1879.

WiLLIAM ARON,
Director, Qffice of Marine Mam-
mals/Endangered Species Na-
tional Marine Fisheries Serv-
ice.
[FE Doc. 7T9-538%7 Filed 2-206-79: 8:45]

[6560-01-M1
ENVIRONMENTAL PROTECTION
. AGENCY

(FRL 1069-81

WAIVER APPLICATION BY ATLANTIC
RICHFIELD CO.

Decision of the Admiristrotor
1. INTRODUCTION

Section 211¢1) of the Clean Air Act
tAct), 42 11.8.C, 1545(1) (1977 vontains
prohibitions and limitations on the use
of rontrolled fuels and fuel additives.t
Section 211{fX1Y prohibiis, alter
Muarch %1, 1877, any manufacturer
from first introducting into commerce
or increasing the concentration in use
of any controlled fuel or fuel additive.
Section 211(f¥3) prohibils any manu-
facturer which first introduced into

mmerce or inecreased the concentra-

n in use of any controiled fuel or

al additive between January 1, 1974
and March 21, 1977, from distributing
such fuel or fuel additive in commerce
after September 15, 1878,

Watvers may be obtained for any ol
the section 211({) prohibitions or limi-
tations. Section 211¢{X4) provides that
the Administrator of the Environmen-
tal Protection Agency {EPA), upon ap-
plication of any manufacturer of a
fuel or fuel additive, msy grant a
wniver if he determines that the appli-
cant has established that the fuel or
fuel additive or s specified conecentra-
tlon thereof, and the emission prod-
uets of sueh fuel or additive or specl-
fled concentration thereof, will not
cause or contrlbute to the Tailure of
any emission control device or system
(over the useful life of any vehicle in
whirh such device or system is used)

1Section 21D makes it unlawiul tpon
Marcn 31, 1897 “for any manufaciurer of
any feel or fuel addlilve to first introduce
into commaoree, or Lo increase the concentra.
tion in use of, any fuel or Tuel ndditive for
gencres] use In llght duty motor vehicles
manufactured after mode! year 1874 which
i not substantially stmiar lo mny f{uel or
fue! ndditlyve willized in the certification of
any model ysar 1575, or subsequent model
year, vehicie or engine under sorction 204 Lol

the A1

MOTICES

to achieve compliance by the vehiele
with the emission standards with re-
spect to which it has been certified
pursuany to section 208 of the Act. If
the Administrator does noi act teo
grant or deny an appileation within
180 days of its receipt, the waiver is
granted by operation of the Act,

I have received an application for s
section 211(EX4) waiver for Arconoi.?
The application for Arconol, for a con-
centration range of & to 7 yolume per-
cent, was received on August 11, 1878,
from Atlantic Richfield Company
{ARCO), ARCO concluded from the
data it submitted that unleaded gaso-
line containing ub to 7 volume percent
of Arconol and its cmission products
do nol cause or contribute to the fall-
ure of any emission control device or
system {over the useful life of any ve-
hicle in which such device or system is
used) to achieve compllanee by the ve-
hicle with the emission standards with
respect to wilch it has been certified
pursuant to section 206 of the Act,
The 180 day review period for the
ARCO application expires February 7.
1879,

Although not required, a public
hearing * on this application was held
on September 6, 1898, In Washington,
D.C., and the thirty day comment
period following the hearing ended on
October 6, 1978,

I, SuMMARY OF THE DECISION

T nave determined that ARCO has
met the burden under section 211X 4&)
necessary to obiain a waiver for Ar-
conol in the concentration range of 0
to 7 volume percent.*

ARCO and other interested parties
bave submitted data on Arconol pri-
marily al a cuncentration of 7 volume
percent. I find that the data presented
on Arconol are sufficlent te establish
that Arconol in a concentration range
of 0 to T volume percent, and the emis-
sion products of Arconol when used In
this concentration range will not eause
or contribute to the failure of any
emission control device or system
{over the useful life of any vehicle in
which such device or system is used!)
to achieve compliagee by the vehicle

: Arconol is the trade name for a fue) addi-
tive which consists primarily of tertiary
butyl atcohol (TBA)., This decislon 1s appil-
cable to TBA.

1Gee, “Oasohol and MTBE Waiver Re-
quesl: Public Hearing,” 43 Fed. Reg, 36,586
{1578). The public record (record No,
MSED-211H-TBA) v avallable for public
Inspectlon in the Pubiic Information Refer-
ence Umnit, Environmonial  Protegtion
Agency, Hoom 2922, 401 M Street, S3.W.,,
Washingion, 0.C. 20480, This reeord con-
tatns ail the Information considered in this
decision.

‘in determining whether an applicant hag
met his burden, the Administratior may look
at alt of the aveilable data ineiuding data
provided hy partles other than the appli-
cant.

with the emission standards with re.
spect to which it has been certified
pursuant to seetion 206 of the Act.

1, therefore, grant the waiver re-
guest for use of Arconol in unleaded
gasoline in the concentration range of
0 to 7 vplume percent provided the
volatility properties of the unleaded
gasoline containing Arconol are within
the limits of the Amerlcan Society for
Testing and Materials {ASTM) unlead-
ed gasoline spegifications.”

. I11. METHOD 0oF REVIEW

In order to obtain a walver for Ar-
conol It coprentration range of 0 to
1 wolume percent, the appiicant must
establish that Arconol in that concen-
tration range and the emission prod-
ucts of Arconnl when used in this con-
centration range will not cause or coh-
tribute to the failure of any smission
control device or system {(over the
ugeful life of any vehicle in which
such system or device i3 used) to
achisve compliance by the vehicle,
with the emission standards with re-
spect to whieh, it has been ceriified
pursuant to section 206 of the Act.
Fhnis burden, which Congress has im-
posed upon the applicant, if interpret-
ed literally, is virtually impossible to
meet 85 B requires the proof of a nega-
tive proposition, i.e, that no vehicle
wil fail to meet emission standards
with respect to which it has been certi-
fied. Taken literally, it would require
the testing of every vehicle, Recogniz-
ing that Congress contemplaied a
workable walver provision some mlti-
gation eof this stringent burden was
deemed necessary. For purposes of the
waiver provislon, it is recognized that
reliable statistical sampling and f{leet
testing protocols could safely be used
to demonstrate that a fuel or fuel ad-
ditive under consideration would not
eause or contribute to fallure of emis-
sion standards by automobiles in the
national fleet.

Data submitted with respect to a
waiver request are analyzed by appro-
priate statistical methods in crder to
characterize the effect that a fuel or
fuel additive will have an emissions.
The statistleal tesis applied to the
emission dats provided in support of
this Arconol weaiver request are. a
Paired Difference Test, Sign of Differ-
ence Test, and & test which compares
the deteriorated emisslons with the
gmissions standards (hereafter, Dete-
riorated Emissions Tesi),

The following ls a brief description
of the statistical tests utilized to char-
acterize the emissions effect of Ar-
conol %

sStandard Specification for Automollve
Oasoline, Z..nuai Book of ASTM Stand-
ards--1978, Parl 23, D> 43978, p. 220,

* A more deialled description of these tests
and their background may be found in the
“Characlerization Report-Analysls of Fuel

Footnotes continued on next page
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{1) THE PAIRED DIFFERENCE TEST

Yor each venicle tested on & base
gasoline and an Arconol containing
fuel. the difference betwsen the Ar.
conoel fuel emissions and the base fuel
gmissions was calculated. A 90% confi-
dence interval was constructed for
egach of these differences. If the resuit-
ing interval Hes entirely below zero it
is indicative of no adverse ¢ffect from
Arconcl; if the entire interval is above
zero, It is indieative of an advere effact
from Arconsl. If the interval coniains
gero, there ks arguably no difference
between the base fuel and the Arconol
containing fuel with regard Lo emis-
slons provided the confidence interval
is small.

{2) THE SIGN OF DIFFERENCE TEST

For each vehicle tested with a base
gasoline and an Arconol containing
fuel, the sign of the emlission differ-
ence between Arconol fuel emissions
and base fuel ernissions wag ascer-
tained. This test is designed to deter.
mine whether the number of vehicles
demonstrating an increase {3) In emls-
stons with Arconol significantly (at a
90% confidence level) exceeded those
showing a decrsase () in emisslons
with Arconol

{3} THE DETERIORATED EMISIIONS TEST

For each vehleie, the effect Arconol
had on emissions was determined. This
ineremenial effect, =ither positive or
negalive, was added to the 50,000 mile
certification emission value for the
certification emission vehicie which
the best vehlcle represented, This in-
cremented 50,000 mile emission value
was compared o emissions standards
to determine i it did or did not exceed
Lhe standards. Bither a pass or fall was
assigned accordingly. The pass/fall re-
sults were analyzed using a one-sided
gign test.?

The first two methods of analysis
are designed to determine wheiher the
fuel or fuel additive Lias an edverse
effect on emissions as compared to {he
base fuel. Each characterizes a differ-
ent aspect of adverse effect. The
patred difference test determines the

Footnotes contéinued from [pst page
Containing Tertiary Butyl Alcohol (TBA to
Characierize the Impact of % Lo 7% Con-
centration of TBA on HEmisslons Prrform-
ance” ithereafler Characterization Report)
at 4.

"EFor purposes of analysla, this test was de-
slgned such that the risik of being denled a
waiver would be gl ieast P07 if 25% or more
at 1he represented fleel falls Lo meet emls-
sipn standards, This approach is reiated to
the approach anphied to the vehicls manu.
faeturers under the vehicle assembly line se-
iective enforcement andit srocedures. While
s more conservative 20% noacompliance
rate has been used in spmé past character-
lzation analyses, 25% Is mort consistent
with the setective enforcement audit proce-
dures.

NOTICES

mean difference in emisslons berween
the base fuel and the additive contain-
ing fuel The sign of difference test as-
sesses ihie number of vehicles indicat-
ing an increase or decrease in emis-
sions. The two iests are considered to-
gether In evaluating whether an ad-
verse effect exists to assure that a
mean difference determination is not
unduly Influenced by very high or
very low emission results from only a
few vehicies,

The Deteriorated Emissions analysis
Indicates whether the fuel or fuel ad-
ditive causes a vehicle to fail to meel
emission standards, This test examines
each vehicle’s emission performance as
compared to each pollulant standard
It is wsefu) to perform this analysis
even If the flrst two analyses indleate
the fuel or fuel additive has no ad.
verse effect. The anaiysis will indicate
whether the emissions from any par-
ticular types of vehicles or special
emission contral iechnologies are
uniquely sensitive Lo the fuel or fuel
additive thus causing failures. This
effect could be masked in the previous
analvses which consider the emissions
resuits as a group without distinguish-
ing the emissions impset on sub-
ETOUDS.

An  alternative to providing the
emount of data necessary to meet the
statisiical reguirements is Lo mnke
judgments based upon & reasonable
theory regarding emissions effect sup-
ported by confirmatory testing. LI
there exists a reasonable theory which
predicts the emission elfect of a fuel
or fuel additive, an applicant only
needs to conduet s suffictent amount
af testing to demonstrate the validity
of such theory. This theory and con-
firmatory testing then form the basis
from whirh the Administrator may ex-
erpise his judement on whether the
fuel or fuel additive will cause or con-
tribute to the fallure of any emission
conirol device or system Lo achleve
complirnce by the vehicle with emis-
sions standards,

IV. NATURE OF THE TEST DaTa

The varylng nature of fuels or fuel
additives may aller Lhe type and
armount of testing required to deter-
mine whether such fuels or fusl addi-
tives cause or eontribute to the fallure
of vehicles to comply with emission
standards. A fuel or fuel additive
which is expected to affect the per-
{formance of emission conirol deviees
or systems adversely over a perioed of
time and mileage may require 50000
mile durabilily testing to determine
whether such effects exist.

On the other hand, a fuel or Tuel ad-
ditive which is expected to have only
an instantanecus emission effect on a
yvehicle could be judged by comparing
nrek-to-back emission tests on the
same vehicie.®

*PBack-bo-back testing involves measuring.
stquentlally, the emiasions from a particu-

v
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1t is possible that a fuel or fuel addi-
tlve may cperate to cause both an in-
stantaneous increase and an increased
gdeterioration of emission control sys-
terns or devices, If so, then both dura-
hility emission data and instantancous
prnissions data may be reguired.

Upon examination of the available
data on material compatibility and the
chemistry of Arconel, EPA has con-
ctuded that 50,000 mile durability test-
ing data are not essential to this
waiver deeision.® A reasonable estimate
of a test vehicle’s emissions perform-
ance on Arconol can be obialned using
back-io-hack emission iest data in Heu
of reguiring 50,000 mile durability
testing.

V. ANALYS1S
A. EXHAUST EMISSIONS

~shaust emission data were submit-
tea on 33 vehicles * tested on & buase
fuel and a fuel containing primarily
7%, Arconol When vehleles Lested on
the base fuel meet standards and fai}
to mect standards whern tested on the
Arconol containing fuel, Arconol is
deemed to cause the failure of vehicles
io meet standards, When vehicles {all
to meel standards on the hase fuel and
the Arconsl containing fuel, and the
Arcono! containing fuel is shown to
have an adverse effect on emissions as
compared to the base fuel, Arconol [s
desmed to contribute to the fajlue of
vehicies 1o meet standards.

Surnmarized below are the results of
three statistical tests. Tests 1 and 2
are designed to determine whether Ar-
conol has an adverse effect on emis-
sions. Test 3 is designed to determine
whether Arconol causes vehleles to fail
to meet standards.

(1) The Paired Diflference Test

Listed below are the 90% confidence
intervals around the mean difference
hetween the base fuel and the Areonol
containing fuel emission level

a. HC -0.19 te —8.03

b. €O ~3.06 te - 1.10

¢, NOx -0.11 to 0.03

(23 The Sign of Difference Test

Confidence that an Arconol contaln-
ing fuel will cause an increase In emis-
sions over the base fuel based on the
observed increases out of the total ve-
hicles tested ¢in parentheses) are
stated below.

inr vehicle, first operated on a base fuel not
eontrining the walver request fue) additive
and thon on o base fuei contpining the addi-
tive or a represenistive base fuel

*This conciuslon Is reached from an exam-
inntion of the available material comprilbil-
ity inforuation. see, section VO], mmfra,
and Lhe jutement that the emissions effecl
of Arconol {5 of an instantAnsous not 8 e-
teriorallve poture.

wWSep, the Characterization Report in
Tabie | {fur & description of the vehloles utl-
Hzed i1 the lest prOgTRITS.
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a. HC (12/33) 5.24% vonfldence of ap
increase

b. CO (7/33) 0.63% conlidence of an
inecrease

e NO% ¢18/33) 713.829% confidence of
an increase

{3} Deteriorated Emissions Test

Listed below gre the number of vehi-
cles whose incremental 50,600 mile
emission  values exceeded emission
standards,

a HC2outof 329

b. CO none out of 32

¢. NOx none out ¢f 32

The results of tests one and two indi-
cate that for HC and CO, there is high
confidence that an Arconel eontaining
fuel causes a decrease in HC and CO
emissizns. The results for NOx indi-
cate tiat there is a probability of an
increase I NOx emission, but any
such increase is very small in rmagni-
tude since the 90% confidence inferval
of the mean difference lies between
—0.11 and 0.03. (This interval contains
zero and Is considered small) This in-
dicates that Arcono! does not have an
adverse efiect on emissions of the ve-
hicles as a group to meet emission
standards without applying a detexio-
ration factor,

The results of the third test indicate
that the Arconol contalning fuel
caused two vehicles In the test fleet to
exceed emission standards when smis-
sions deterioration for 50,000 miles
was ineluded in the analysis. However,

: the two vehicles which falled are Cali-
‘om&a three-way Catalyst vehicles de-

jigned to meet the Callfornia non-

methane hydrocarbon standard. The
failures result when the deteriorated
emissions from these vehlicies are com-
pared to the more stringent future
federal hydrosarbon standards (which
include methane), While the Califor-
nia techology s the hest surrogate cur.
rently avatlable of the future federal
fleet, such vehlcles are designed {o
meet & less stringent standard which
Hmliis the conclusiveness of fallures
shown by direct comparision to such
{federal siandards, Because tests 1 and
3 show no adverse effect on emissions
as 5 group and tesl 3 shows that only 2
aut of 32 vehicles are caused to exceed
standards {5 vehicle failures out of 32
yvehicies would be required to fail this
test), we conclude, taking inio consld-
eration the nature of the failures, that
Arconol dees not cause or contribute
to ithe failure to meet exhaust emis-
sion standards.

O. EVAPORATIVE EMISSIONS

ARCO theorized that evaporative
emissions nre direclly related to vola-
tility characteristics and that [fuels

B One of the 33 vehicles in the data base is
g develppmental vehizle. Sinee such a vehis
cle eannot have n esrtification emission
value, the third test cannot be apphied,

NOTICES

plended with Arconol have final vola-
tility characteristics simiiar to present
commercialliy available gasoline, 12
ARCO performed a test program to
confirm this theory. It tesied seven
fuels with wolatility properties within
the ASTM unleaded pasoline specifiea-
tions, The fueis, including two fuels

_blended with 7% Arccnol, were chosen

to provide a range of velatility. The
test program demonstrated ®  that
when the volatility propertiss of Lthe
gaspline containing Arconel are within
the ASTM specifications, its evapora-
tive emission performance is no worse
than the evaporative emissions of the
commerciaily avaflable fuels of similar
volatility. The volatility of commer-
cially available gasoline varies over a
substantial range.

It would be discriminatory to reguire
an applicant's fuel or fuel addilive to
meet a2 more stringent velatility Hmit
in order to coniro! evaporative HC
emissions than is characteristic of
commercially available fuels. Thus,
Arconol will not be considered to eause
or contribute to the {ailure of emission
canirol devices or system (over the
usefidl life of any vehicle in which
such deviee or system is used) te
achieve complianee by the vehiele
with the evaporative emlssion stand-
ard if its volatility is within the ASTM
specifications for automotive gasoline.
If the volatillty of gasoline were to
eventually be regulated, then Arconol
or any other fuel or fuel additive
would have to comply with Lthe regula-
tory regquirements.

Consequently, unleaded fuel con-
taining Arconol with volatliity proper-
tles within ASTM gasoline specifica-
tions will not cause or contribute to
the fallure of any emission control
device or system (over the useful life
of any vehicle on which such device or
syetem ix used) to achleve compliance
by the vehicle with the emisslon
standards with respect to which it has
been certifiad pursuant to Section 208.

C. TECHNMICAL ISSUES
1, Materials Compatibility
The sue of Arconol’s compatibility

~with components of the vehicle's foel

system vas ralsed by General Motors
{GNM) and Ford.' Data submitied by
ARCO snd Suntech, Ine.™ indicate
that Arconcl does not pose 8 meaterials
eornpatibility problem. Additionsily,
the present use of Arconcl in {uel up

v el volatillly Is deseribed by a combina-
tion of lis partial pressure st 100° ¥ (Reid
vapor pressure) and its distillatien proper-
tiss (ASTM D-86),

A gag, Anniysis of Evaporative Dats in the
Characterizalion Hepott at 13,

“gee General Motors' (GM) submission,
MSED-211¢f1-TBA-8, nod Ford's submission
MISED-21UHH-TBA-9.

18 £op, Suntech’s submission MSED-21140)-
MTHE-30 at Seetion 1L

to 5% has apparently not caused any
noticeable problems.*® Therefore, 1
conclude based on prior experience,
these data, the chemistry of Arconoi,
angd our judgment, that Arconol does
not present a materials compatibility
problem.”

2, Driveability

The lssue of driveability was raised
by GM and Ford.'® Poor driveabilily
eaused by a fuel or fuel additive could
impact emissions either throueh
engine maliunction or misadjustment
of engine components in an effort to
improve driveability. Sienificant dri-
veability probleras solely attributable
to a fuel additive should not occur if
the fuels are manufactured to meet
marketing standards. In fact, Ford in
{ts submission concluded that poten-
tial driveabilily problems could be
eHminated by “proper blending” of
the fuel™ This is apparently true
sinee ARCO has been using Arconcl at
5% since 1970 and 7% since 1974, 1,
therefore, contlude thab driveabllity is
notl a significant problem with regard
to emissions,

V1. Finornes ane CONCLUSIONS

I have determined that ARCO has
established that Arconol, in a concen-
tration range of O Lo T volume percent,
and the emission product thereof will
not cause or contribute to & faiture of
any emission control device or pystem
{over Lhe useful life of any wehicle in
whiiich such device or system ls used)
to achieve complience by the vehicle
with the emission standards with re-
spect 1o which it has been certified
pursuant to section 208 of the Clean
Alr Act.

The Atlantic Richfield Company’s
request for a waiver of the szection
21147} prohibitlons and imitatlons for
the use of Arconcl is hereby granied.
This walver is for the use of Arconol
in unleaded gasoline provided that the
volatility of the resuiting fuel meets
ASTM unleaded gasoline specifica-
tiona.

WARCO hos been using up to 58, Arconn]
sipee 1370 and up to T% since 1974 wilheut
appoarent material compelibility problems.
Therefore, Lhe vehicle manufacturers
should have slready accommodsled for Ar
conol in thelr design,

»Jee, Emission and Compatibllity Effects
of @Casonol, MTBE, and TBA. MSEID-
211(§)-THA-25,

wee GM's submission MSED-2iH-
TBA-6 and Pord’s submission MSED-! 1)~
THA-B,

* See,
THA-8.

Ford's submisslon MSED-2i1iD-
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Dated: February 6, 1979,

DPougras M. CosTLE,
Adminisiralor.

CRARACTERIZATION REPORT

ANALYSIS OF FUEL CONTAINING TERTIARY
BUTYL ALCOHOL {1BA) TO CHARACTERIZE
THE IMPACT OF 0 PERCENT TQ 7 FER-
CENT CONCENTRATION OF TBA ON EMIS-
STIONS PERFORMANCE

February 1979%

Technical Support Branch, Mobile
Source Enforcement Division, Office
of Mobile Source and Noise Enforce-
ment, U.8 Environmental Protection

Agency.
Summaory

This paper presents a tharacteriza-
tion analysis of the emission data pre-
sented in support of the reguest from
the Atlantic Richfield Corporation for
a walver of the limitation and prohibi-
tion from use of Arconol [primarily
tertiary-butyl alcohol {TBA) in a O~
7% concentration in unleaded fuel In-
cluded are a description of the sources
of test data, the statistical analysis of
the data, and a discussion of the con-
elusions drawn.

Tailpipe emissions data are analyzed
hy three methods to statistically ehar-
acterize the emissions performance of
7% THA contalning fuels. Evaporative
emissions are analyzed by regression
analysis to confirm a technical theory
that svaporative emissions are directly
related to fuel volatility,

Soureces of Data

EPA has received back-to-back PI'P
exhaust emissions daia” on twenty-
eight oxidatlon catalyst vehicles mnd
five three-way ecatalyst vehicles from
the following sources: Atlantic Rieh-
fisld Company (ARCO) the Ford
Motor Company, Texaco Incorporal-
ed, and Mobil Ol Company. A descrip-
tion of the vehicles tested in each pro-
gram is contained in Table 1.

Atlantic Riehfield, in support of its
walver request for the use of up to 1%
THBA has submittesd back-to-back FTP
data on sixteen 1977 or later model ve-
hicles. Of these] thirteen vehicles were
equipped with oxidation catalysts snd
ihree were equipped with three-way
catalysts. The base fuel for ten of the
oxidation catalyst and ali of the three-
way catalyst vehicles was an ARCO
gnlended fuel. These vehicles were
tested on the base fuel and a fuel
blended with % TBA having charae-
teristics simiiar Lo the baese fuel The
retnaining three vehicles were tested

*RBack-to-hack TP testing (nvolves meas-
uring, ssquentially, the emissions Ifrom 2
particilar vehlele, flrst operated on & hase
S0l nat containing Lthe waiver reguest fuel
or fuel mdditive and then on ihe base fuel
contalning the additive.

NOTICES

on & blended low volatility fuel, a
blended low volatility fuel containing
7% TBA, a high volatlity fuel, and a
biended high volatility fuel containing
7% TBA. SHED (Sealed Housing for
Evaporative BEmissions) tests were run
only on these last three vehlicies.

Texaco submitted data on eight 1978
and 1979 oxidation catalyst vehicies
compsaring FTP emissions en an un-
leaded Texaco base fuel versus a fuel
blended with 7% TBA having charac-
teristics similar to the base fuel,

Ford Motor Company lested seven
1978 or later vehleles on indolene and
indolene mixed with 7% TBA. Twp
test  vehicles were eguipped with
three-wey caialysts; one of these wasa
developmental vehicle, and one was a
produation vehiclie, The five remaining
production vehicles were eqguipped
with oxidation catalysts.

Mobil 0il Cerporation submitted
FIP and SHED emissions test data on
one 1978 and one 1979 vehicle. Boih
cars were equipped with oxidation
catalysts. Each car was tesied on a dif-
ferent base fuel and a fuel wended
with 7% TBA having characteristics
simflar to the base fuel.

Analytic Procedures

Thiz section reviews several proce-
dures designed to examine the effects
of 7% TBA® containing fuels compared
to base fuels. They are:

(1) Patred difference test

(2) Sign of difference test

{3) Comparison of deteriorated ermis-
slons wlith standerds

BEacn test was applied to data for a
specific cataiyst technology type and
data source, Sample sizes, means, var-
ianced, standard deviations and & fuel
code reference are Usted for each vehi-
cle in Appendix 1.

(1) Paired difference test

For each vehlcle tested on a base
fuel and a 7% TBA containing fuel
(herealter TBA fuel), the differences
between the TBA fuel emissions and
the base fuel emlssions were calculat-
ed. A 809% confidence interval was con-
structed for each of these differences.

This method of esiablishing 90%
confidence Intervals on the mean dif-
ference implicitly assames emlszsions
follow 2 normal distribution. While
this requirement may not be exsactly
met the method Is robust enough to
withstand some deviation from the
normality assumption. Thig interval
can be interpreted as: In approximate-
Iy 90 experiments out of 100, rne 1y
confident ¢hat the interval so con-
structed would include the true value

*The one ARCO vehicle tested on 5% Ar-
conol is not subject to those statistical tests
becase such tests cannat be performead on &
gingle data poink. However, the emission re-
silis of this vehlcle are ronsistent with the
7%, data and are presented o the Appendlx
1 datm listing,
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of the mean emission difference (l.e,,
TBA fuel effecty. 1f the resulting
entire Interval is below zero it is indie-
ative of a decrease in emissions from
THA: I the entire interval is above
zero, it is indicative of an incrense in
emissions from TBA.

If the interval contains zero, there is
arguably no difference between the
base fuel and TBA fuel smisston levels
provided this interval is reasonably
small. Since the length of the confi-
dence Interval can be large in the case
of a small sample size, any interval
containing zero musi be sufficlently
smail that itz upper limit does not
exceed 109 of the applicable emission
standard to reasonably confend that
no increase in emlssions hag pccurred.

In order to assure that intervals cov-
ering zero are small encugh, sufficient
samples must be taken. Sinee the in-
terval length varles inversely with the
sample size, an incresse in sample size
would decrease the interval length. If
the interval length were sulficiently
small, one of ihree possible results
could occur:

() the entire interval wonld lie
kelow zero;

¢y the interval would include zero
and the upper limit would be lower
than 109 of the applicable emission
standard; or

{iil) the entire interval would lie
above zero. In general, the result is de-
pendent on the loeation of the samiple
mean. Any of the three resulis would
permit a definitive conclusion to be
drawn. Hereafber, the situation In
which a confidence interval includes
zero, bul has an upper limit above 10%
of the standard wili be referred to as
having “insufficient dats to reach a
definitive conclusion”.

Therefors, this procedure considers
an increase in emissions from TBA to
exist when this confidence interval lies
entirely above zero. A lack of an in-
crease In emissions s said to exist If
the confidence interval s entirely
helow zero or if it containg zero while
the upper Ymit does not exceed 10% of
the applicable standard,

Far the purpeses of this procedure,
replicate tests on any one vehicle and
fuel were averaged to provide a single
daia point in the analyses. Each vehi-
ele carried an equal weight ln the de-
{ermination of the confidence interval.

The results of this progedure are
shown in Table 2. Where a dash ap-
pesars, there was insufficieni data
{either no observations or only one ob-
servation) to construct an interval,

For oxidation catalysts, the rasults
are siunmarized by!

{a) Mobil Unlesded with 7% TBA-
insafficient data to construct any in-
terval.

(b} ARCO Unleaded with 7% TBA—
IC and CO cmissions.decrease; NQO,
emissions did not increase.
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(e} ARCO Low Volatility with 7%
TRA-insufficient data to reach r de-
finitive conclusion.

(d) Texaco Unleaded with 7% TBA~~

C emissions decreased; COQ emissions
did not Increass; NO, emisslons de-
creased,

{e) Indolene with 7% TBA--HC emis-
sions did not Incresse; CO emissions
decreased; NO, emissions lnereased.

(f3 All sources with 7% TBA-—HC
and (O emlsslons decreased; NO,
emissions did not increase.

For three-way catalysis, the results
are summarized by:

{a) Mobil Unleaded with 7% TBA-—
no data-

th} ARCO Unleaded with T% TBA-—
HC, CO, and NO, emissions did not In-
crease.

¢} ARCO Low Volatility with 7%
TBA—no data.

(d) Texaco Unleaded with 7% TBA—
no data,

(e} Indolene with 7% TBA—insuffi-
cient dzta to reach a definitive conclu-
slon for HC and CO emissions; NO,
emissions did not inerease,

(f} All sources with 7% TBA-HC,
L0 and NO, emissiens did not in-
crease.

Fpr 3 combination of technologies
toxidation and three-way catzlysts),
the results are summarized by:

{a} Mobil Unleaded with 7% TBA-—
insufficlent daia to copstruel any in-
terval. i :

(b} ARCO Unleaded with 7% TBA—

O and CO emissions decreased; NOy

issions did not increase.

ey ARCO Low Volatility with 7%
TBA—Insufficient data to reach a de-
finitive econclusion.

¢d) Texaco Unleaded with 7% TBA—
HC emissions decreased; CO emissions
did not increase; NO, emissions de-
creased.

{e) Indolene with 7% TBA-—HC and
CO emissions did not increase; NO,
emigsions increased.

(Y All scurces with 7% TBA-HC
and €O emissions decreased, NO,
emissions did not increase.

Thus, for this sample, combining all
sources resulted in redueed HC and
CO emissions and no increase in NO,
emissions for oxldation catalyst vehi-
cles. A conclusion of no increase in
emissions can be drawn {or three-way
catalyst vehicles using 7% TBA fuel. A
combination of all scurces with both
pxidation and three-way calalysts,
showed reduced HC and €O emissions
with a conclusion of ne NO, emission
increases.

(2) Sign of difference lests

For each vehicle tested with a base
fuel and a TBA fuel, the sign of the
emission difference heiween TBA fuel
emissions and base fule emissions was
ascertained. The sign or these differ-
ences was considersd. This non-para-

NOTICES

metric test was designed to determine
whetlher the number of cars demon-
strating an increase {4} in emissions
with TBA fue! significantly (al a $0%
confidence Jevel) exceeded those show-
Ing & decrease {~) in emissions with
TBA fuel,

In esch test for each poliutant, the
null hypothesis was that the medlan
emisgion level for that pollutant was
the same for both the hase and ing
TBA fuel. The slternative hypoihesis
for HC, CO, and NO, was that the
median erpissions level for TBA [uel
was higher than that of the base Tuel.

The number of vehicles for which an
increase in emissions was observed was
caloulated for each fuel and technol-
ogy combination, If there were no real
differences in emission levels atiribut-
able to TBA fuel, the expecied propor-
tion of Instances in which an increase
between fuels would oecur for any pol-
utant would be 5. Thus 8 large pro-
poration of gbserved increasss In emis-
sion levels for a pollutant would indi-
cate an Increase in emissions from
TBA fuel Similarly, a small propor-
tionn of inereases in emission levels
would indicate a positive effeet of TBA
fuel.

To be able lo recognize large and
small proportion Increases {compared
with .5) with confidence a sufficient
sample size is required.

Table 3 shows the results of this pro-
cedure. In the case of NO, fer oxida-
tion c¢atalysts, the sample sizes that
were sufficient indicated an incresse
in the emission levels for this pollui-
ant with high confidence for the
ARCO Unleaded vehicles when TBA
was blended in the fuel. The overall
ease {all fuels, all vehicles—oxidation
catalysts only) Indicated an increase in
NO, emission levels with a 57.18% con-
fidence with THA added to the fuel. A
combination of technolopy classes and
vehicles resulied in a 73.92% confi-
dence of an increase in NO, emission
levels when TBA was blended with the
fuel, HC and CO emission levels did
not indicate an Increase in these pol-
lutants for elther oxidation catalysis,
three-way catalysts, or the combina-
Lion of both catalysts.

(3)Comparison of delerioraied emis-
sions wilh standards

In order o determine whether THBA
would cause the failure of any vehicle
to meet emission standards during its
useful life, a one-sided slgn test to
evaluate compliance using projecled
50,000 mile emission levels was per-
formed. This siatistical procedure as-
sumes that the difference in emission
levels between Lthe base fuel and TBA
fuel for a particular vehicle elther re-
mains constant or becomes farger over
the useful life of the vehicles.

Prolected 50,000 mile emission levels
for each nendevelopmental test vehi-

cle ton which EPA had received suffi-
cient wvehicle identification informa-
tion) were gbtalned by using sverage
Federa! Test Procedure {(FI'P) resulis
and 50,000 mile certiffcation data.

The test was designed such that the
risk of faillng would be at least 50% if
259, or more of Lhe represented fleet
failed to meet Federal emission stand-
ards for the particular TBA blend con-
stdered.*

The risk of failing this procedure is
high for small sample sizes but de-
ereases when Lhe sample size i5 en-
ereased. Under this procedure, the
critical number (the smallest number
of projected test failures for a given
sample size which would constitute a
failure of the eriterion) for a sample
size of 10 would be one, A sample of
less than 10 would be insufficlent in-
formation to epply the procedure.

Thus for samples of size 10, i{ one
vehicle failed to meet emissions stand-
ards with tts projected 50000 mlle
value, the review criterion was a fail
ure.

This procedure was evaluated for
each fuel and technology combination.
1, was applied as follows: For each
nondevelopmental vehicle for which
there existed sufficient vehiele infor-
mation, the 50,800 mlle emissions
levels were cbiained from the certifi-
cation test results for its configura-
tion. The difference belween average
emissions levels for the TBA fuel and
base fuel were added to Lhese levels to
obtain projected 50,000 mile levels.
These projected levels were then com-
pared i emissions standards to which
the vehicle was certified. A fallure was
recorded when & projected level ex-
ceeded the appropriate standard,
Table 4 displays the resulis of Lhis
procedure.

The number of vehicles tested by
any single source in a technology class
was not sufficient to apply this Lest te
the data. All manufacturer/techpol-
ogv classes using TBA fue]l were com-
bined and the base fuels were treafed
a5 being essentially the same. That
ecategory had 28 vebicles equipped
with oxldalion caialysts and 4 vehicles
with three-way catalysts. Only two
three-way catalyst vehicles falled to
meet siandards. Thus, the oxldation
catalyst and the ageregated sample
satisfy the criterion.

Evaporuiive Emissions

Evaporative emission data on three
vehicles tested on several {uels having
a range of volalility meeting ASTM.D
439 were provided by ARCO. The {wo
Mobhil vehicies were also tested Jor
evaporalive emissions on fuels of dif.
ferent volalility meeting ASTM-D 439
reguirements.

In theory, cvaporative losses from
the vehicles are directly related to fuel

*The power rurves and table of critical
values for this Lest are shown in Appendix 2,
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volatility.t This relationsiip has been
demonstrated (n testing.? Therefore,
linear regression of evaporalive losses
yarsuy volatility for all fuels (including
TBA [uels) are performed to deter-
mine whether the TBA fuel fits that
theory. Te the extent that correlation
is shown, it is expected that the 7%
THA containing fuels will have evapo-
rative emission performance within
the range of evaporative emisgion per-
formance of commercially available
fuels, R

Figure 1 shows the results of this
procedure. The relationship shown he-
tween evs orative losses and volatility
is positive, and agrees with the techni.
cal theory. Furiher, the evaporative
losses pn the 7% THA containing fuel
are generally less than those of the
high volatility commercial fuel and
are helow standards.

Conclusions

From the sign of differepece test
analysis, there Is a probability (wiih
73.829 confidence} of an increase in
NG, emissions with TBA fuel for all
vehzcles and there is virtuslly ne confi-
dence of any HC or CO increases. The
paired difference test shows NQ, emis-
sions increases are very small in mag-
nitude while HU and CO emissions de-
erease, Thus, use of TBA In a coneen-
tration of T% appears to have no sig-
nificant adverse effect on HC, CO, and
NO, emissions in both oxidation and
three-way catalyst vehicles.

The third_procedure, comparing de-
teriorated emisslons with the stand-
ards, demonstrates that TBA fuels
cause two three-way catalyst® vehicles
in the test sample to exceed applicable
emission standards. Further, the re-
gression analysis performed to assess
the evaporative ermission performance
comports with the theory that increas-
ing volatility leads to inereasing evapo.
rative 1osses. The TBA fuels had simi-
liar volatility characteristics and evap-
oratlve emission as the other fuels
meeting ASTM [D-439 tested in this
nrogram. In addition, vehicle evapora-
cive emisstons on both the base fuels
and the TBA fuels were below the
evaporative emission standard,

tPatterson, D.J.. Emissions From Com-
bustion Engines and their Conirol, 1972, pe.
50,

*Hurn, R.W., Effect of Fuel Fronl-End nd
Mid-range Voloniilily on Aufomobile Emis-
stons, RITIOT

* However, the two vehicles which falled
are Califernia three-way eatalyst vehicles
designed Lo meet Lhe Calliornia non-meth-
ane hydrocarbon siandard. The failures re-
sulted when the datertorated emissions from
the vehicles were compared 0 the more
stringent futtire federal hydorenrbon stand-
ard, which includes methane, While the
california lechnology is the best surrogate
rurrently available of the future federal
fieet, these rehicies were not designed 1o
meet such a stringent standard, widch limits
the concluslvencss of fallures shown by
direct comparlsion to future standards,
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TaBLg |,.~Test Vehicle Description
SBource Model Make/model California/Pederal Catalyst
year configuration
ARCO - 1977 - Volvo 244 DL..... .. CRULOTRIS oo Three-wny
ARCO 1877 Ford Mustang Chadgiation
ARCO 1877 Ford Pinto ... - Dxidation
ARCO 1578 Chevrolet Impala Oxidation
ARCO 1978, Fard Pinto Three-wny
ARCO 1518 Footise Suntiet....on ‘Thiee-way
Ford 1878 Bord FIestd v s Oxidation
ARCC - L9178 Buiek L b Oxidatlon
Ford 1978, Ford Bobeat Calforma. .. emi... Three-way
Ford 1978, Pord FPedrmon Federal Oxidation
Ford 1978 Ford Gransda Calitornin Oxidation
Ford 1978, Ford Developmendtal ... Develnpmentai FRUURURRI 3 % . 21 3
Ford 1978 FOorad PRITTRONE o oo o
Pard 1978 .. ... Ford Light Duty ’I‘z“uc!i - F‘ederal J—
ARCO 1978 ek Sicglark ... Federal ...
ARCO 1978 {“hevroiet Mallbo Federnl
ARCO 1978 Chevrolet Maliba Fedaral
ARCO 1377 I ¥ MErquis Federnl wvo
ARCO 1912 Mercury Cougar ... Federal -
ARCO 1977, Pontlac Grand Safarl . Oxidation
BW,
ARCO 1978 Olds Cutlass Oxidation
ARCO 1978, Ford Futura, Onldrtion
ARGO 5482 Ford Falrmont Oxldatlon
1574, Oldsmoblle Cutlass i - Quidation
1998..coimwre PoNLIRE Firenird Oxldation
1974, . Buick LeSabre...-se.... .. Federal .oove e Oxldalion
1879w, Mervury Zepher, Oxidation
1873 Ford Falymont ... . Guidation

. Oxidation
Oxidatlon

Oxidatlon

1978 - Meroary Zepher...

1978 Chevrolet 1 )
Texaco, 1815, Ford Thunderbird
MobH . - eireirvenns 1FTF i, FOP FRETIBOOL e
Mobil - 1878 Chevrotet Impala

- Oxldauion
Oxidatton

Tasre 2.0 Confidence Intervel for Mean Emission Differences

Sample HC igrams/mile) GO (grama/miley NO, (grams/mile)

size

EVAP (grams/
mfled

Oxidation Catalyst:
(&} Mobil Unlended

{I2B] A’ 4+ T9% THA . L oo e smencrmant a4 ek e

{a) Mobil

Unleaded (fuel ‘B'} +

% FBA . reenimtrts Bt s
b} ﬁRCO

Unleaded + T% TBA. 10...... 1.-8.48, —003) ¢.-0.46, -0.50)
e ARCO Low

Volatility + 7% TBA. 3.un (~G.38, 9,21} X. 12.06, 3.87)
{d; Texnco

Tinicaded + 1% TBA. 8. {-0.18, ~0.123 £~ E36, 0.20}
(£} Ford-Indolens

U THA e - O {--0.2§, 0.03} {~3.8%, ~0.13;
{1 All Sources—

Base + 1% TBA ... 28 e (~-0.23. -0.05) (-3.53, -1.28)

Thyee-Way Calalyst;
(g Loy, (di
(B ARCO

Unlaaded « 74 TRA. 3.,
{8} Ford—Indalene

b T TBA e
if* Al Sources—

Base + 1% TBA ... N SR

{--0.08. 0.0N

|y - 0.26, 0,621
¢ - 0.04, .14}

Oxbdatlon and Threp-
Way Camblnation:
i85, (o {d e 1
b ARCO
Univaded + 7% TRA. 13,
te) Ford— Indc]ene

{—6.38, -0.0)

(3.5, 8,00

(--0.18, —0.05H

{-2.64 045
1-3.82 5.7

(- 160, 1085

t-0.17, 0.14)

%058, .31}

(--0.35, 408

.09, 0193

-.13, 808

(- 0,03, 0,153
- 4.03, .95}

{8.09, 0.6%)

{Bame ms Oxidotlon Catalvst)

{-5.22, 094}
{-23.58 045
- 308, - LI

t-0.12, 0,138
1004, 0.18)

{-0.31,.0.03F

'For cach, the first number represents the lower

bound of the B0%

number represenis the upper bound of the 90% confldence interval
"Insufficlent data to reach s definiiive conelusion,
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Tanrx 3.—Sigm Test Stalistics and Coxfidenes Levels for Compurison of Median Emizsion
Leucls Belween Buase Fuel and 7% THA Concentrationy

He <0 NOx  EVAP

Creidation Catalysts—Vehlcle Baarce:

ARCO Unleaded Increases;/Otuervitions ase - 310 T
Confidence Leve] Jor Increase (5) 547 5.47 82.81
ARCO Low Volatiity Increases/Obeervaih 1/3 43 253 1/3
Confldence Level for Increase .} §2.50 B A0.00 12.68
Texaco Dnlepded Inereases/Ohmervations 478 /8 8/8
Contidence Level for Increase (%} 38.33 52 ¢
Mobil Unlaaded A% Inereasea/Qbseryati 0/1 671 1/1 i
Confidence Level for Increase (%} [T
Mobi) Uniended (B} Incresses/Observations, 4/1 4/t frt 11
Cuntldence Level Jor Encrense (%)
Ford—Indolene Inerepses/Ohservations £/5 o/5 5/5
Conlidence Leve! for Increass (%) i % 3] 2.9 965,98
All Bources Increases/ Observeiion B/28 8/98  :5/28 3/8
Cuonfidence Level for Ir %} 284 5.2 51.18 50.00
Three-Way Catalyeis Vehicle Souree!
ARCCO Uniended Increases/Obacrvations . 1/3 /3 3/3
Confidenee Level for Increase (%) 13.50 1] ¥i.50
Ford—Indolene Increnses/Observations . 2/2 3/ [ ¥
© Contidence Level for B %} B 1500 7500 25 56
All Sovrees Ly JOpservations . 3/ 2/8 i/5
Confidence Level for Increase (%) 5090 1B.%5 BLIE
Oxidation snd Three-Way CRtalysts—Vehicle Source:
All Bgurees Increases/Obaervation 12733 T/33 15/33 38

Gonfidenes Level Tor Incrense (%)..... 5.24 0.33 ¥3.92 40.08

Tantg 4.~—Deleriorated Eméssion Comparison With Standards (# Faitures/Total #)

HO cO NG,
7% THA (RY sourees)
COrxidation Catalyst. 0728 0/38 [Ty 1.]
Three-Way Cstalysat 34 as/4 8l
Oxidation s Threse Way Colalyst 3/33 /32 0/33
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1053%

NOTICES

&261 1T ANVANEN "AVASINAIM—SE “ON ‘v "TOA WRLSIONN YISO

{4 BSTHXIGCO0 + BIANEBEIIG aoden prad

;

-

B

] cal o

L3711 1aRTOA

snexan GuoIssTul 2aTirerodead

{ 2xab1y

B

{asea/b)
sassot @aTiezodead DH

%2} -4

bal e g

+ BRI

- rad s gin:l

J [alea =]
[9-10-0959]



10538

45ty

4ty

Aty

intn

pata

LEUYY

LY
Y-

Wé'i

[ |

paty

HY I

(!

Pt e

vty
inty

wAtN

v'e

1E°0

N

Aoy

vty
niyty
S0ty
wig™n
wigty
Mttt
?it’o
IR
LT

202"y

Lanty

(RN

feu®q
gete
wpn*y
£10%n
by 4
anty
ypoty
naa*y
{un'y
wab '

wla*A

adpty

nrn

¥ipnt

6460 "LE AuvIEOH "AVOSENAEM—FE "ON v "YOA SILEIONN TYRRGEd

il

Lt

UL ]

i TiNNJadw

tn'?
ta’t
dn'0
gl
RN
e
7'y
fH'y
e

200

st
ng*y

ALt
ety

¢ite

LN

(Lt

ALy

wneTq
Gr{tg
LT A1)
eanti
Wit
1es7e
#ut gy
T
GGty

160%¢

oete
LIE LY

In5*%0
L B
LA
1Pn"}
$00*0
#Ha'y
“io'a
wig*t
1na%y
Ghnt e
fin'a
b%%0
LR L

1

#atul 420

LTI T3

oty
tnty

wy 'y

un'g
in't
e
wi'n
fw'E
LIRS

L]

1anty

npotp
#ante
qon's
[ 3
slu*g
gintg
tpog
q0ntq

Jedto

LIT ]

060'e
ionty
punto
#in'p
anpto
Floto
f00%n
a0ty
anute
,r¢.¢
100"y

fon's

2Lty

wy ty

I

IRt

N 4w

&

t

| I

Y414 AH AT

LEWRL"]
I{vem

iNNe

1495w

[T
wen |
LG
we il

Lild

Inta

LEtEG
LT3
fue
yung
vdn

fuen

HiA

ah b LY E1ay dovnine

L



10532

NOTICES

pate

qadtg
E¥b 0
gauto

wi0'p

inatg
duotn

494

YU

nhtée

$a*n

rn*n

Lio%0
ton®o

Lrng g

nua o

Ewa™n

yuea

fratn

8281 1T AWYNAGNE ‘AVASINGIM—TIC 'ON ‘¥ “YOA "4H1510TN TYHIGH

[ Tl -
vt -
wh -
aLty -
(n*e -
Puty -
LR R -
6l -
0%t -
1é%¢ -
L -
an* h
21 -
euty gty
ne*c iwty
coTe f2to
§uTy -

'y -
PR -
A SR
L | a
wi'e -
1e'g -
FA -
29'1 wi'n
it -
an'p -
LE'L &ptn
fuy fyuty

VX[ fdaY

-

Han*ag
YRitg

t&e*g

sniy

T1a"0

Flnny

Wyt

Uik

15w
weG

TOR]

“Ety
I -
futle
ot
ngted
pL'N

tatirg

L1t
R iRl

qg*0

ol®n

[T Gl

i*n

620"
lun"u

fop*n

aEntao

ointo

tieto

ad oy
wnto
Gt
e "o
19t
utr'yp
Loy
Wiy

aL'y

s tu
Hp Yy
A

es'u

RENFEFY R BT

vi iy
t Iiaa
Fi o
b It
(RN} iml gy
1 AREAN
[ Tl
Ll a3z
B IREN
¢ Alud
b Himrd
i B
“ vlo 4
5 RT3
§ thu8
A RN =]
§ IR
& RERLN
% TR
] LELAN
3 w4vE
N I
i LY
£ AW
4 MH Y
s IR

W Vv

L

AW BAUIRRIwT fhesiae



a61

ASENGIM 9L "ON ‘vF "TOA ‘BI15183Y Tveasad

- - - L8y Gun'y 100°s 19's uote 0069 L0 & o MR v
- - - bo*u wouTe 412" ti*w zZa'so L) I n § T v
- - - - - - ety - - Lyt ! i P ¥
- - - $0*0 FUDTH er’l  mh'l [og%2 G G0t §o0to vy " b4 Lo WA o v
w
® - . = attc mEwto 0E*L §s'p ejgte o' 20" eg0n‘o 5"y w g an g ¥
w - - - - - um* " - sEn - - nt'o 1 1 waia v
b 4
- - - - - $1*o - - ni'n - - agtu 1 5 A ¥
- - s - - gl - - tw'n - - 4ty | y AORIA ¥
" " - it nog Ty H5%0  w§'u (3 Bt vt qpto rgatn sety ? ? Qunn o
- . - ngtn 1anty 65U it'o 2i0*o wa'0  kwo*D 600" ¢ ¢ r H LD 4
- - - Gy°n niytn se’a  9%9'¢ LA S Sl'nmoqytg 226%0 i e 2 ¢ doan 4
- . fa'u st 1np*y eeta  2%'v WeZty in*d go'e Zoete CEAEY n _4 dung Ei
zavo g1i'e 2nve  in'we DR TS 691 (f'0 int®y 51801 §o"¢ for®o ety ¥ g1 A4 W
Lo 2iu'p ng*¢ tyo'n cet1 gnte gphte L4l nl'e a6t o w1t 7 ri wd vl W
wp"p ngoty B0 L0%u, 880w o TW'1 go'n gacty 1g's - .- 6"y ¢ ¥ Al 3
LAY taftn iaTY %9%n 400 SL1 08ty LETRE FL'9 #1'n #i0%0 LR z a1 P oqley w
- - . - - 052 = - VAR a - tnty 5 it PLEY i
- - - - - ngta - - npte " - Lty i i Ak | i
- - - - - gty - - Tl - - tnta g Ly LT i
mw - " - - - A - - L1t - - ISR 1 it LD | It
uwu. f 3%9ve 1 X1tnGauy T Av 32148 4w ENDLIES[wl J9yHiay




10541

NOTICES

6461 "LZ ANV "AVASINGIM—IE ‘ON 'vp "TOA 33151031 1WHIASA

ALITIATOA 39N mNIQIw DONY

(0A0N378} ydl RL + CILEN{CY R
[QIONTIN] i R4 % QRiSNPav v

. w (03083776} vRL %4 + ¥
[

(GAUNATA) ¥RL XL & @

¥

V303N
G407 3
G308 T INg
QACTY 3NN
QRQYIIND

03073 NN

TIRON
S1eon
REE L]
I
RER:IHES

Ti80e

{03uN3T8) ver X4 o+ G30vEINn Qovxas

ML FRETIEV S PR TN

(03ondTE) vy 54 0+ GI0eAIND ALTTIIIYI0A HOIH OOuv

GAuwAThn ALINTLVI0A w9EM 0OOaY

. LOIONITEY wal Lo+ GIAVITING AL ITTAYTILA &0 (ONY

QI0vAINA AL I LYTIDA MDY DY

le3dp3dte) vEL %L + QGHGTF I QInY

(Q3un3T8) ve) 19 + Q30¥3IyN O30

GE0¥IINA Loy

{Q3¥in) 9RL XL 4 FxFT004]

»  38vd 1 YiOnNIddY

InII0anl

w1

LA
41
i
£1
2l
it

01

wivd SNOISEING F8vmdhy 404 B3I002 304



10542 NOTIKES

{6540-01-M1
ArrrRnax 2.—Power of Biaomial Test® with
. . D= _25
Bample vize Crisisnd paing Powar
10 i Eo L
11 i 563
M iz 1 508
[ & ] 1 8
14 ] F -]
is 3 B30
11:] a 537
17 Fi BE0
18 3 881
18 3 MAR
0 3 B08
21 a Bas
22 3 3p
23 3 Bax
23 4 B8
256 4 -
a4 1 E:).]
2 4 833
k- 4 546 -
9 & B85
:4 |3 802
N 5 B17
32 i3 830
a3 5 B41
34 8 888
3 & 862
40 7 B4
i 8 JBOS
o 2 Bea
543 11 Bid
kh] 13 Rt
o] 13 528
B0 18 A
18 = K]

“For purposes of anatysts, this test was desigoed
such thpt ihe risk of being denied a wslver would
be at jeast 90% If 35% or more of the represented
fleet falls to meet emlssion standards, This sp-
propch is related to the approach appiled to the ve-
nicle manufscturers under the vehlcls assembly
jine selective enforcement sudit procedures. While
a more eonservative 20% nonchwplisnee rate hes
been used in some past cheracterization analyses,
25% i more consistent with the selective enforca-
ment audit procedures,
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